(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets EP 0 451 785 B2 

NEW EUROPEAN PATENT SPECIFICATION 

(51) Intel 6; C09C 1/64 



(45) Date of publication and mention 
of the opposition decision: 
03.03.1999 Bulletin 1999/09 

(45) Mention of the grant of the patent: 
28.06.1995 Bulletin 1995/26 

(21) Application number: 91105605.9 

(22) Date of filing: 09.04.1991 



(54) Aluminum pigment and process for production thereof 

Aluminiurnpigment und dessen Herstellungsverfahren 
.Pinrn^nt H'^lnnainium et precede de production 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 11.04.1990 JP 94161/90 

(43) Date of publication of application: 
16.10.1991 Bulletin 1991/42 

(73) Proprietor AS AH I KASEI METALS LIMITED 
Chiyoda-ku Tokyo (JP) 

(72) Inventors: 

• Imasato, Yasunobu 
Nishiibaraki-gun, Ibaraki-ken (JP) 

• Suzuki, Mikio 
Mito-shi (JP) 

(74) Representative: Streh! Schubel-Hopf & Partner 
Maxim ilianstrasse 54 

80538 Munchen (DE) 



(56) References cited: 
EP-A-0 305 158 
LU-A- 67 288 
US- A- 3 995 815 



GB-A- 706 251 
US-A- 3 901 688 
US-A-4 318 747 



• CHEMICAL ABSTRACTS, vol. 81, no. 14, 07 
October 1974 Columbus, Ohio, USA page94; 
left-hand column; ref. no. 79479S & JP-A-74 
031403 

• World Patents Index (Latest) Accession No. 
89-181984, Week 25 Derwent Publications, 
London GB & JP-A-01 119601 

• G. Wendon "Aluminium and Bronze Flake 
Powders", Electrochemical Publications ltd., 
1983, p. 19 

• Journal of Paint Technologies, Vol. 40, No, 517, 
1968, pp. 85-92 

• Pigment Handbook, Vol. 1, 1973, pp. 785-805 



Printer! Jjvr.lriitVA. 750111 PA HIS: tflV. 



EP 0 451 785 B2 



- Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to an aluminum pigment and process for producing the same. In particular, the 
present invention relates to an aluminum pigment used in high-quality metallic paints including, for example, high- 
quality metallic paints for automobile bodies and automotive parts, metallic paints for automobile repairing, metallic 
io paints for household electric appliances, high-quality metallic paints for industrial uses and the like, high-quality metallic 
printing inks for gravure printing, offset printing, screen printing and the like for plastics and for other uses. 
[0002] More particularly, the present invention relates to an improved aluminum pigment capable of giving a higher 
than conventional reflectivity and a very high substrate-hiding power to paint films, prints, plastic films and other ma- 
terials described above by ordinary application methods. 

Discussion of the Related Art 

[0003] Aluminum pigments are generally characterized by their unique metallic impression not possessed by other 
pigments and their excellent substrate-hiding power and have been widely used for the above-mentioned purposes. 

20 [0004] In recent years, automobile appearance has become important. In fact, it has become fashionable to consider 
ihe value of the body coating of the auterrcbile-equiv^n! wnn higher than that of the basic functions thereof. 
One body coating of the past several years appears to possess a white color and a glaring silver metallic tone which 
has become unpopular, while a soft metallic tone with a pearly luster has gained striking popularity. 
[0005] There are various types of paints which give a soft metallic tone. Fundamentally, all of these paints contain 

25 a special pigment utilizing a light-interfering action (this special pigment is hereinafter referred to as a pearl pigment). 
A pearl pigment, however, has little or no substrate-hiding power because it is generally transparent and transmits 
light. Hence, an undercoating step has been necessary prior to the application of a paint containing a pearl pigment 
in order to hide the substrate. Recently, attempts have been made to eliminate the undercoating step by making a 
coating by mixing the pearl pigment with an aluminum pigment. This coating, however, has a serious problem in that 

30 the mixing impairs the soft metallic tone characterizing the pearl pigment. The problem is caused by the aluminum 
pigment which is mixed with the pearl pigment. 

[0006] Two technical factors are necessary in order to impart satisfactory hiding power without impairing the soft 
metallic tone characterizing the pearl pigment. One technical factor is to minimize the amount of the aluminum pigment 
to be mixed with the pearl pigment. To achieve this, an aluminum pigment capable of imparting a very high hiding 
35 power when used in a small amount is required. The other technical factor is that the aluminum pigment to be mixed 
with the pearl pigment must have a high reflectivity. 

[0007] It is generally thought that the soft metallic tone characterizing the peart pigment is given by the light-interfering 
action possessed by the pearl pigment. However, the pearl pigment itself has a very low or substantially no light- 
reflecting ability because the pigment transmits most light. The light-reflecting ability is possessed by the aluminum 
40 pigment mixed into the pearl pigment. When the light reflectivity of the aluminum pigment is low, the soft metallic tone 
of the pearl pigment is not obtained and only a black opaque color tone or appearance having a low commercial value 
is obtained. 

[0008] Thus, in order to impart a desired hiding power without impairing the soft metallic tone characterizing the pearl 
pigment, an aluminum pigment having a high hiding power and a high light reflectivity is required. 
45 [0009] In general, an aluminum pigment of higher hiding power has a lower reflectivity. Therefore, it has been difficult 
to provide an aluminum pigment excellent in both hiding power and reflectivity. 

[0010] As stated above, as long as any aluminum pigment according to the prior art is used, the soft metallic tone 
inherently possessed by the pearl pigment is lost. Therefore, it is strongly desir'ed.to develop an aluminum pigment 
suitable for use with the pearl pigment. 

50 [0011] A few attempts have been made as follows to solve the above problem. For example, a method wherein an 
aluminum powder is subjected to surface grinding by wet ball milling to obtain an aluminum pigment of relatively small 
particle diameter having a high reflectivity is taught by Japanese Patent Application Kokai.-No. 14358/1974 and an 
aluminum pigment having a high reflectivity is obtained using an apparatus described in U.S. Patent No. 3,995,815 
(Japanese Patent Publication No. 500504/1 980). An aluminum pigment of small particle diameter having a high hiding 

ss power is obtained by effecting grinding for a long period of time using a similar apparatus (Japanese Patent Publication 
No. 17142/1984). 

p- V [0012] EP-A-0 305 158 describes an aluminium flake pigment suitable to use in a paint. The ratio of the average 
thickness of the flakes to the average diameter of the flakes is reported to be from 0.025 : 1 to 0.3 : 1 and the natio of 
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the water covering area of the flakes to the specific surface area of the flakes is from 0.18 : 1 to 0.4 : 1 

[001 3] US-A-3,901 ,688 relates to aluminium flake powder having high specular reflectivity. Said powder is produced 

by wet ball milling aluminium powder in the presence of a lubricant using a volume ratio of grinding balls to powder of 

at least 15 : 1 and a volume ratio of grinding balls to milling liquid which is preferably substantially equal. 

[0014] However, none of the aluminum pigments obtained by the above methods possesses a hiding power and 

reflectivity suitable for use with a pearl pigment. 



SUMMARY OF THE INVENTION 

[001 5] It is a primary object of the present invention to provide an aluminum pigment having a high hiding power and 
a high reflectivity. 

[0016] The present inventors studied the relation between the basic properties and optical properties of aluminum 
pigment and, as a result, discovered that an aluminum pigment can exhibit a high hiding power and a very high reflec- 
tivity by controlling the ratio of specific surface area to water coverage and the flakiness of the aluminum pigment. This 
finding has led to the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Fig. 1 is a graph showing the relations between water coverage and L value or reflectivity, of an aluminum 
pigment according to the present invention and of a conventional aluminum pigment. 

[0018] Fig. 2 shows a media agitating rniii suitable lot ose-in »n« pi uuftiiui s or a pigment of the present invention. 
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



[0019] The present invention provides an aluminum pigment having a water coverage 01^2.5-5.0 m 2 /g. a ratio of 
specific surface area in rrP/g to waternovera ge in m 2 /o of 4.0 or less and a flakiness d^t of 90normore-whfefein d 50 
is the average particle diameter of the pigment in jim and t is the average thickness of the pigment in jam as defined 
in claim 1 to achieve a higher than conventional reflectivity and a very high hiding power. 

[0020] More particularly, the present invention provides an aluminum pigment which, wh en used together with a pearl 
pigm ent, does not impair the soft metallic tone of the pearl pigm ent^ ~~ — ~ 

[0021] One pearl pigment which provides a soft metallic tone is a flaky mica powder coated with a metal oxide such 
as Ti0 2 or the like. These pearl pigments include those, when orientated in a paint film, giving a pearly luster by multiple 
reflection of light, those producing color by interference of light due to a thick metal oxide layer, and those further 
containing a coloring agent. One example of a pearl pigment is EXTERIOR MEARLIN® produced by the MEARL 
Corporation. The product comes in various colors such as, for example, Bright White, Bright Gold, Brass, Europearl, 
Bright Bronze, Bright Orange, Fine Pearl, Fine Gold and Fine Brass. The type of pearl pigment is not particularly 
restricted in the present invention. 

[0022] The embodiments of the aluminum pigment of the present invention are not restricted only to their combined 
use with a pearl pigment. For example, the present aluminum pigment may be used alone or may be used in combination 
with a transparent organic pigment. In these embodiments as well, the high reflectivity and hiding power of the aluminum 
pigment are very advantageous properties and can greatly contribute to the enhancement of commercial value. 
[0023] The ratio of specific surface area to water coverage referred to in the present invention can be measured by 
the following method. 

[0024] The specific surface area in m 2 /g is an area (S1) per 1 g of an aluminum pigment as calculated from the 
amount of absorbed nitrogen measured by the BET method; water coverage in rrrVg is an area (S2) per 1 g of an 
aluminum pigment as measured by the method specified in DIN 55923; the ratio of specific surface area to water ' 
coverage can be determined as S1/S2. 

[0025] A specific surface area-tester (Flowsorb 2,300 manufactured by Shimadzu Corp.) was used to measure spe- 
cific surface area. 

[0026] The flakiness referred to in the present invention is represented by d 50 /t wherein the d 50 , in (j.m, is the average 
particle diameter of an aluminum pigment and t, in u.m, is the average thickness of the aluminum pigment. The average 
particle diameter (d 50 ) can be measured by a laser method (SK laser PRO 7,000 manufactured by Seishin Kogyo K. 
K.), and the average thickness (t) can be determined by the following formula: 
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[0027] The novel aluminum pigment according to the present invention has a water coverage of 2.5-5.0 nrvVg, a ratio 
of specific surface area to water coverage of 4.0 or less and a flakin esfdsp/t of 90 or mo re>herein dso is the average 
particle diameter of the pigment in jam and t is the average thickness otThe pigment in prn . Preferably. thaJakinessjs 
100 or more. W hen the ratio of specific surface area to water coverage is greater than 4.0 or the flakiness is less than 
5 , 907there occurs a sharp reduction in reflectivity of the aluminum pigment. When the flakiness is larger than 200, the 
\ particles of aluminum pigment bend easily and such a flakiness is not preferred. 

• [0028] Further, the novel aluminum pigment of the present invention has a water coverage of 2.5-5.0 nr^/g. When 
the water coverage is smaller than 2.5 nrVg, the desired hiding power is not obtaine d. When the water coverage is 
Jarger than 5.0 m 2 / q > .a_sharp_r eduction in reflectivity occurs. ~ 
iop [0029] Since a maximum L value or reflectivity value is obtained with a water coverage of about 3.0 rrf/g, a water 
coverage of 3.0 m 2 /g or more is preferred in view of both hiding power and L value (reference is made to Fig. 1). 
[0030] As stated above, the specific surface area can be appropriately set based on the ratio of water coverage but 
is preferably 5-25 m 2 /aia view of reflectivity. 

[0031] In thTpresent^vention, the reflectivity of the aluminum pigment can be determined by forming a conventional 
is silver metallic film containing only an aluminum pigment and measuring the L value of the film using a color computer. 
In the present invention, the concentration of aluminum pigment was set at 10 PHR and a paint film was formed by an 
applicator adjusted to give a film thickness (as dried) of 35-40 pm. However, the film preparation is not restricted to 
this practice. 

[0032] That is, an aluminum pigment was incorporated into a commercially available acryl clear (Acrylic 2026GL 
20 Clear manufactured by Kansai Paint Co., Ltd.) at a concentration of 10 PHR to prepare a silver metallic paint. The 
paint was ccctcd en nr. art paper using an. applicator to form a film thereon. The film was dried at room temperature 
for 24 hours and the dried filrrTwas measured for L value using a SM color computer, Model SM-4 manufactured by 
Suga Shikenki K.K. 

[0033] The silver metallic film containing only the aluminum pigment of the present invention gives a significantly 
25 improved reflectivity (L value) as compared with the film containing a conventional aluminum pigment. The aluminum 
pigment of the present invention gives a L va lue of 75-87%, preferably 77-37%. 

[0034] In the present invention, hiding power refers to the hiding power ot a silver metallic paint containing only an 
aluminum pigment and can be measured as follows. An aluminum pigment is incorporated into an acrylic clear varnish 
(Acrylic 2026GL Clear manufactured by Kansai Paint Co., Ltd.) at a concentration of 5 HPR to prepare a silver metallic 

30 paint. This paint is coated on a hiding chart (approved by Japan Paint Inspecting Association) using an applicator, to 
form films of different thicknesses. The films are dried at room temperature for 24 hours. Each dried film is measured 
for diffuse reflectivities on white and black portions using a SM color computer, Model SM-2. manufactured by Suga 
Shikenki K.K. When the ratio of diffuse reflectivity (Rb) of the black portion to diffuse reflectivity (Rw) of the white 
portion, i.e. Rb/Rw, becomes 98% or more, it is regarded that hiding is complete, and the film thickness giving such.a 

3S ratio is taken as a hiding film thickness. This hiding film thickness is the hiding power of an aluminum pigment. A smaller 
hiding film thickness indicates a higher hiding power. The aluminum pigment of the present invention gives a small 
hiding film thickness of less than 20 urn. 

[0035] The aluminum pigment of the present invention has a high reflectivity and a very high hiding power. Therefore, 
the present aluminum pigment, as compared with conventional aluminum pigments, gives a large value when the L 
40 value of silver metallic paint film is divided by the hiding film thickness. This differentiates the aluminum pigment of the 
present invention from conventioal aluminum pigments. 

[0036] The aluminum pigment of the present invention contains coarse particles with a diameter of 44 u,m or more 
in an amount of 0. 1 % or less when measured as screening residue, and has an average p article diameter (dgp) of 5-25 
pm when measured by a laser method (SK laser PRO 7,000) and accordingly has a sharp particle distribution. When 

4S the amount of coarse particles of 44 pm or more, when measured as screening residue, is larger than 0.1%, lumps 
are seen in the film formed. The amount of coarse particles is preferably 0.05% or less. When the average particle 
diameter (d 50 ) is smaller than 5 pm, the resulting film gives a low reflectivity. When the average particle diameter (d 50 ) 
is larger than 25 pm, the resulting film gives too strong of a reflection from the aluminum particles, impairing the soft 
metallic tone. The average particle diameter (d 50 ) is preferably 7-20 pm 

so [0037] Next, a process for producing an aluminum pigment of the present invention is described. 

[0038] One preferred process for producing an aluminum pigment of the present invention is as follows. Using a 
media agitating mill, grinding of aluminum was effected at a ratio of grinding ball weight to aluminum weight of 33-100, 
a ratio of grinding solvent weight to aluminum weight of 2.6-10.0, and a maximum grinding energy per each grinding 
ball of 10" 6 joule or less calculated as the kinetic energy of the ball at the front of each agitating arm. 

55 [0039] In the present invention, the kinetic energy per grinding ball at the front of each agitating arm is preferably in 
the range of 1 0~ 9 to 1 0~ 6 joule. When the energy is smaller than 1 0' 9 joule, the time required for grinding is long. When 
the energy is larger than 10' 6 joule, significant reduction in reflectivity is seen. The kinetic energy for one ball at the 
front of each agitating arm of the mill is more preferably in the range of 10" 8 to 10~ 7 joule. 
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[0040] The media agitating mill is considered to be suitable because it allows easy adjustment of the kinetic energy 
for one ball at the front of each agitating arm of the mill at 10" 6 joule or less. The aluminum pigment of the present 
invention can be produced by grinding at said kinetic energy for one ball at the front of each agitating arm of the mill 
or at a lower energy for a greater number of hours. When grinding occurs at a ratio of grinding ball weight to aluminum 
weight and a ratio of grinding solvent weight to aluminum weight, in each of the above-mentioned ranges, longer 
grinding time allows the resulting aluminum pigment to have a higher hiding power but a significantly reduced reflectivity 
Therefore, an excessively long time is not preferred. This phenomenon isj jresumed to /esult from a nonj To^g^ejTeous 
state insid e the mil l^ 

[004T] A particularly preferred production process of the present invention is now described in more detail. 
[0042] The aluminum used in the present invention includes an atomized powder obtained by an atomization method, 
a foil powder obtained from an aluminum foil or the like, a waste foil, etc. A preferred aluminum powder has a particle 
diameter of 0.1 mm or less, more preferably 100 or less, even more preferably 20 ujn or less. Also preferred is an 
aluminum powder containing impurities other than aluminum in amounts as small as possible. The aluminum purity of 
the aluminum powder is preferably 99.0% or more, more preferably 99.5% or more. 

[0043] The grinding aid used is not particularly restricted, and there can be mentioned those conventionally used, 

such as higher unsaturated fatty acids (e.g. oleic acid) and higher aliphatic amines (e.g. stearylamine). The grinding 

aid is used in an amount of preferably 0.2-10% based on the amount of aluminum, when the amount is smaller than 

0.2%, aluminum particles cause agglomeration due to the shortage of the grinding aid when the specific surface area 

of aluminum particles has been increased by grinding. When the amount is larger than 10%, the grinding aid reduces 

the strength of the film formed. The amount of the grinding aid is more preferably 0.5-5%. 

[0044] The grinding soivent has no pariicijicii iwsiiiuiiun. Conventional hydrocarbon solvents such 

solvent naphtha and the like can be used. Solvents of the aicohol type, ether type, ketone type, ester type and others 

can be used. 

[004S] In order to obtain an appropriate grinding force, the grinding balls can be steel balls, stainless steel balls, 
glass balls, alumina balls, or other balls conventionally used. The grinding balls have the appropriate diameter depend- 
ing upon their specific gravity. It is possible to use grinding balls having two or more diameters, in combination. The 
material of the grinding balls need not be particularly restricted, but steel is generally used in view of economy and 
quality. 

[0046] When steel balls are used in view of the desired range of grinding energy, the steel balls preferably have 
diameters of 5.0 mm orjess, more preferably diameters of lessjhan 3.2 mm. The grinding temperature is not restricted 
particularly but is preferably 15-60°C. A grinding temperature lower than 15°C requires a large amount of a cooling 
medium and is not preferred. A grinding temperature higher than 60°C has increased risk of flaming of the solvent, 
etc. and is not preferred. 

[0047] The media agitating mill used in the present invention has a structure, for example, shown in Fig. 2. A fixed 
container 1 is provided, at the outer circumference, with a jacket 2 through which water or hot water is passed for 
temperature control during grinding. In the center of the container, several agitating arms 3 of round rod type are fitted 
to a shaft perpendicularly thereto to form an agitator 4 capable of rotating at a desired speed of 0-500 rpm. The diameter, 
length and number of the agitating arms of round rod type vary by the size of the container 1 . A cover 5 is provided on 
the top of the container 1 as necessary. 

[0048] In the media agitating mill, the grinding energy can be controlled by the grinding balls and the rotation of the 
agitator. When the same grinding balls are used, the grinding energy is determined by the arm diameter and the rotation 
of the agitator. The arm diameter is substantially determined by the capacity of the media agitating mill, but the rotation 
is optional. The rotation required for obtaining a grinding energy suitable for use in the present invention cannot be 
specified because the rotation differs dependin g upon the size ofJ hLe_container 1 , but the speed at the front or free end 
of an agitating arm of the round rod type islgrefe rably 3 m/sec or less. During the final stage of grinding, the inside of 
the media agitating mill is washed with an excess of solvent. The aluminum pigment in which the aluminum has a flaky 
shape is taken out of the mill as a slurry and passed through a wet screen, which differs depending upon the application 
of final pigment,, to remove coarse particles. The resulting slurry is passed through a filter (e.g. filter press) to remove 
excessive solvent to obtain the aluminum pigment in a paste form. 

[0049] The present invention is hereinafter described specifically by way of nqnlimiting Examples. 
Example 1 • 

[0050] The following materials were fed into a 5.5-t media agitating mill (Attritor MA-ISE Model manufactured by 
Mitsui Miike Kakoki K.K.). 



3/32 in. steel balls (2.5 mm) 16.5 kg~^J 
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(continued) 

" Atomized aluminum powder (average particle diameter: 6 u.) 
Mineral spirits 
Oleic acid 




[0051] The above materials were agitated at 200 rpm for 3 hours. After the completion of the agitation, the slurry in 
the mill was washed out with 10 € of mineral spirits and passed through a vibrating screen to remove coarse particles. 
The resulting slurry was passed through a filter to remove excessive solvent to obtain an aluminum pigment cake. 
Mineral spirits and oleic acid (1% relative to the nonvolatile content) were added to this aluminum pigment cake to 
prepare an aluminum pigment paste having a nonvolatile content of 65%. The aluminum pigment had the following 
properties. 



Specific surface area 


8.3 m 2 /g 


Water coverage 


3.0 m2/g 


Average particle diameter d 50 


16.3 jam 


Particle thickness t 


0. 1 33 jam 


Specific surface area/water coverage 


,2.77 


Flakiness 


123 


L value of paint film (A) 


80% 


Hiding film thickness of paint film (B) 


14 urn 


(A)/(B) 


5.71 



[0052] This aluminum pigment meets the requirements of the present invention. 

[0053] For comparison, a conventional aluminum pigment paste having about the same average particle diameter, 
M-601 manufactured by Asahi Kasei Metals K.K. was measured for properties. The results were as follows. 





Specific surface area 


9.1 m 2 /g 


30 


Water coverage 


1 A m 2 /g 




Average particle diameter d 50 


17.0 jam 




Particle thickness t 


0.286 um 




Specific surface area/water coverage 


6.50 


35 


L value of paint film (A) 


73% 


Hiding film thickness of paint film (B) 


28 jam 




(A)/(B) 


2.61 



5T 



[0054] As is clear from the above results, the aluminum pigment of the present invention showed significant improve- 
ment in reflectivity (L value) and improvement of about two times in hiding power, as compared with the conventional 
aluminum pigment. 

Example 2 and Comparative Examples 1 to 3 

[0055] Using the same media agitating mill as in Example 1, aluminum pigments (samples 2-10) were prepared 
under the conditions shown in Table 1. The total weight of grinding balls was maintained constant (16.5 kg). 
[0056] The properties of the samples 2-10 are shown in Table 2 together with those of a conventional aluminum 
pigment paste, MC-808 manufactured by Asahi Kasei Metals K.K. 

[0057] As a result, the samples 2-7 of the present invention showed significant improvements, in the L value. of paint 
film and hiding power, as compared with the samples 8-10 of Comparative Examples 1 to 3 and MC-808. 



55 



Example 3 



[0058] The sample 2 obtained in Example 2 and a pearl pigment (EXTERIOR MEARLIN® Fine Pearl manufactured, 
by The Meal Corporation) were incorporated into an acryl clear pigment so that each pigment concentration became 
5 PHR whereby a paint was prepared. The paint was coated on a hiding chart (meeting JIS K 5400 and approved by 
Japan Paint Inspecting Association) using an applicator of 6 mil, to form a film of 20 u. in thickness. The film was dried 
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at room temperature for 24 hours. 

r00591 Using a conventional aluminum pigment, MC-808 manufactured by Asahi Kasei Metals K.K. and the same 
peart pigment, a film was formed in the same manner as above. The two films were compared by visual inspection. 
ro0601 As a result, the paint film using the sample 2 of the present invention had a soft metallic tone characteristic 
5 of pearl pigments and hid the substrate at a hiding film thickness of 9 \xxr\. In contrast, the paint film using MC-808 had 
a black opaque tone and did not hide the substrate. 

Comparative Example 4 

io [00611 35 kg of steel balls of 3/16 inches in diameter, 750 g of an atomized aluminum powder having an average 
rt' le diameter of 10 urn, 2.15 kg of mineral spirits and 7.5 g of stearylamine were fed into a ball mill made of iron. 

The ball mill was operated at 58 rpm for 3 hours. After completion of the operation, the slurry in the ball mill was washed 

out with 10 €of mineral spirits. Subsequently, the procedure of Example 1 was used to obtain a sample 11 . The operating 

conditions and evaluation results are shown in Tables 1 and 2. 
15 [0062] In summary, the samples 2 to 7 of the present invention showed significant improvements in L value of the 

resultant paint films. 

[0063] The present invention provides an aluminum pigment having a high hiding power and a high light reflectivity. 
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55 Claims 
1. 



A non leafinq aluminium pigment having a water coverage of 2.5 - 5.0 rrfVg, a ratio of specific surface area in rrvV 
g to water coverage in rrf/g, of 4.0 or less, and aflakiness d 5n /t of 90 or more, wherein d 50 is the average particle 
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diameter of the pigment in um and jjs the average thickness of the pigment in urn. ^ 

2. The aluminium pigment according to claim 1 having a flakiness of from 100 to 200. 

3. The aluminium pigment according to claim 1 or claim 2, having a reflectivity in the range of 75 % to 87 %. 

4. The aluminium pigment according to any of the claims 1 to 3 having a hiding film thickness of less than 20 um. 

5 An aluminium pigment according to any of the claims 1 to 4 having an amount of coarse particles with a diameter 
of 44 um or more of 0.1 % or less and an average particle diameter d 50 or 5 - 25 um. 

6. An aluminium pigment according to any of the claims 1 to 5, said aluminium pigment having been ground in the 
presence of oleic acid or stearylamine. 

7. The aluminium pigment according to any of the claims 1 to 6 containing also a pearl pigment. 

8. The aluminium pigment according to any of the claims 1 to 7 containing also a transparent organic pigment. 

9. A process for producing an aluminium pigment which comprises grinding aluminium using a media agitating mill 
at a ratio of grinding ball weight to aluminium weight of 33 to 100, a ratio of grinding solvent weight to aluminium 
weight of 2.6 to 1 0.0 and a kinetic; eneiyy ui 10 £ »->uie or lebb for one ball at the front of each agitating arm of the nim. 

10. The process according to claim 9 wherein a grinding aid is used. 

11. The process according to claim 10 wherein the amount of grinding aid is 0.2 to 10 % based on the amount of 
aluminium. 

12. The process according to claim 9 wherein the grinding balls in said mill are steel, stainless steel, glass or alumina. 

13. The process according to claim 12 wherein steel balls having a diameter of 5.0 mm or less are used. 

Patentanspruche 

1. Nonleafing-Aluminiumpigment mit einem Wasser-Bedeckungsgrad von 2,5 bis 5,0 m 2 /g, einem Verhaltnis von 
spezifischer Qber flache in rrfi/ o zu dem Wasser-Bedeckungsgrad in m 2 /g von 4,0 oder weniger und einem Schup- 
penbildungsgra ^j^p/t von j^TSde r mehr, wobei d 50 der durchschnittliche Teilchendurchmesser des Pigments in 
urn und t die durcRsctfnlftliche Di^ des Pigments in um bedeuten. 

2. Aluminiumpigment nach Anspruch 1 , das einen Schuppenbildungsgrad von 1 00 bis 200 hat. 

3. Aluminiumpigment nach Anspruch 1 oder Anspruch 2, das ein Reflexionsvermogen im Bereich von 75 % bis 87 
% hat. 

4. Aluminiumpigment nach einem der Anspruche 1 bis 3, das eine Deckfilmdicke von weniger als 20 um hat. 

5. Aluminiumpigment nach einem der Anspruche 1 bis 4, das einen Anteil von groben Teilchen mit einem Durchmes- 
ser von 44-um oder mehr von 0,1 % oder weniger und einen durchschnittlichen Teilchendurchmesser d 50 von 5 
bis 25 ujti besitzt. 

6. Aluminiumpigment nach einem der Anspruche 1 bis 5, wobei das Aluminiumpigment in Gegenwart von Olsaure 
oder Stearylamin gemahlen worden ist, 

7. Aluminiumpigment nach einem der Anspruche 1 bis 6, das au.Berdem ein Perlpigment enthalt. 

3. Aluminiumpigment nach einem der Anspruche 1 bis 7, das auf3erdem ein transparentes organisches Pigment 
• enthalt. 
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9 Verfahren zur Herstellung eines Aluminiumpigments, welches das Mahlen von Aluminium mit Hilfe eines Ruhr- 
mahlwerks unter einem Verhaltnis des Gewichts der Mahl kugeln zu dem Gewicht des Aluminiums von 33 bis 1 00, 
einem Verhaltnis des Gewichts des Mahl-Losungsmittels zu dem Gewicht des Aluminiums von 2,6 bis 10,0 und 
einer kinetischen Energie von 10" 6 Joule oder weniger pro Kugel am Vorderende jedes Ruhrarms des Mahlwerks 
umfaBt. 

10. Verfahren nach Anspruch 9, wobei ein Mahihiifsmittel eingesetzt wird. 

11. Verfahren nach Anspruch 10, wobei die Menge des MahlhilfsmittelsOj bisJO %, bezogen auf die Menge des 
Aluminiums, betragt. -Z ■ y \ £^.s~ ~T * v 

12. Verfahren nach Anspruch 9, bei dem die Mahlkugeln in dem Mahlwerk aus Stahl, rostfreiem Stahl, Glas oder 
Aluminiumoxid bestehen. 

13. Verfahren nach Anspruch 12, bei dem Stahlkugeln mit einem Durchmesser von 5,0 mm oder weniger eingesetzt 
werden. 

Revendications 

; Pi-mont dominium ne se feuilletant pas ayant une couverture rt'ensj tie ° 5-5.0 Ti2/n :«n rapport de I'aire super- 
fideHe specifique en m 2 /g a la couverture d'eau en nvVg de 4,0 au moins et un coefficient de formation de paillettes 
d 50 /t de 90 ou plus, ou d 50 est le diametre moyen d'une particule du pigment en urn et t est I'epaisseur moyenne 
du pigment en urn. 

2. Pigment d'aluminium selon la revendication 1 ayant un coefficient de formation de paillettes de 100 a 200. 

3. Pigment d'aluminium selon la revendication 1 ou la revendication 2 ayant une reflectivite comprise entre 75% et 
87%. 

4. Pigment d'aluminium selon rune quelconque des revendications 1 a 3 ayant une epaisseur du film couvrant de 
moins de 20 u.m. 

5. Pigment d'aluminium selon Tune quelconque des revendications 1 a 4 ayant une quantite de particules grossieres 
d'un diametre de 44 um ou plus de 0,1% ou moins et un diametre moyen de particules d 50 de 5 - 25 urn. 

6. Pigment d'aluminium selon rune quelconque des revendications 1 a 5, ce pigment d'aluminium ayant ete broye 
en la presence d'acide oleique ou de stearylamine. 

7. Pigment d'aluminium selon i'une quelconque des revendications 1 a 6 contenant egalement un pigment en perle. 

8. Pigment d'aluminium selon I'une quelconque des revendications 1 a 7 contenant egalement un pigment organique - 
transparent. 

9 Procede de production d'un pigment d'aluminium qui consiste a broyer de I'aluminium en utilisant un broyeur a 
agitation a un rapport du poids des billes de broyage au poids de I'aluminium de 33 a 100, un rapport du poids du 
solvant de broyage au poids de I'aluminium de 2,6 a 10,0 et une energie cinetique de 10-6 joule ou moms pour 
une bille a I'avant de chaque bras d'agitation du broyeur. 

10. Procede selon la revendication 9 ou on utilise un auxiliaire de broyage. 

11. Procede selon la revendication 10 ou la quantite de t'auxiliaire de broyage est de 0,2 a 10% en se basant sur la 
quantite d'aluminium. 

12. Procede selon la revendication 9 ou les billes de broyage dans lesdits broyeurs sont en acier, en acier inoxydable, 
en verre ou en alumine. 

13. Procede selon la revendication 12 ou on utilise des billes d'aoier ayant un diametre de 5,0 mm ou moins. 
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